(U) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 

(19) World Intellectual Property 
Organizatioii 
International Bureau 

(43) International Publication Date 
4 November 2004 (04.11.2004) 

(51) International Patent Classification^: 




niiiiiiiiiiiiiioiiilii 


li 


ill 


III 


DilllliOil 



PCX 



(10) International Publication Number 

WO 2004/093521 A3 



GOIV 7/00 

(21) International Application Number: 

PCT/US2004/008238 

(22) International Filing Date: 18 March 2004 (18.03.2004) 

(25) Filing Language: English 

(26) Publication Language: English 

(30) Priority Data: 
60/459,144 



3 1 March 2003 (3 1 .03.2003) US 

(71) Applicant (for ail designated States except US): EXXON- 
MOBIL UPSTREAM RESEARCH COMPANY 
[US/US]; P.O. Box 2189. Houston. TX 77252-2189 (US). 

(72) Inventors; and 

(75) Inventors/Applicants (for US oniy)i DEFFENBAUGH 
Max [US/US]; 14822 Flowerwood Drive, Houston TX 
77062 (US). HOYAL, David, C. [AUAJS]; 6010 Kirby 
Drive. Houston, TX 77005 (US). ADAIR, Neal, L. 
[US/US]; 4134 Foxbrush Lane. Sugar Land. TX 77479 



(US). HUH, Chun [US/US]; 7510 Stoneclifif Drive. 
Austin. TX 78731 (US). 

(74) Agents: KATZ, Gary, P. et al.; ExxonMobil Upstream 
Research Company, RO. Box 2189. Houston. TX 77252- 
2189 (US). 

(81) Designated States (unless otherwise indicated, for every 
kind of national protection available)-. AE, AG, AL, AM 
AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA. CH Cn' 
CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG ES H 
GB, GD, GE. GH. GM, HR. HU. ID. XL. IN. IS.'jP. KE* 
KG, KP, KR, KZ. LC. LK. LR, LS. LT. LU. LV. MA. MD. 
MG, MK. MN, MW, MX, MZ, NA, NX, NO, NZ OM PG 
PH. PL. FT, RO. RU, SC. SD, SE, SG, SK. SL, S Y, TJ.W 
TN, TR. TT. TZ. UA. UG, US. UZ. VC. VN. YU. ZA. ZM. 
Z^f^, 

(84) Designated States (unless otherwise indicated, for every 
kind of regional protection available): ARIPO (BW GH 
GM, KE, LS. MW, MZ, SD, SL, SZ, TZ, UG, ZM. ZW)* 
Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM). Euro ' 
pean (AT, BE, BG, CH, CY. CZ, DE, DK, EE. ES. FX, PR, 
GB, GR, HU, IE, IT, LU. MC. NL. PL. PT. RO. SE. SI, SK 
TR). OAPI (BF. BJ. CF. CG. CI. CM, GA. GN, GO. Gw! 
ML, MR, NE, SN. TD, TG). 

[ Continued on next page] 



SS^uSTa'SZ^SS' * BODY P«OM ™CKNB« AND ORAH. 



17-s- 




S ^uira^dTe^fulJtoe;: Jorjo"!!?^^?:: T'^^^" ''f™-' (16) a n,easux.,x.ent of g«in size dis«- 



wo 2004/093521 A3 lllillliiliiliiliMliilillllil||MM 



Declarations under Rule 4.17: 

as to applicant's entitlement to apply for and be granted 
a patent (Rule 4J7(ii))for the following designations AE, 
AG, AU AM, AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, 
CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, 
EG, ES, FI, GB, GD, GE, GH, GM, HR, HU, ID, IL, IN IS, 
JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV, MA, 
MD, MG, MK, MN, MW, MX, MZ, NA, Nl, NO, NZ, OM, 
PG, PH, PL, PT, RO, RU, SC, SD, SE, SG, SK, SL, SY, TJ 
TM, TN, TR, TT, TZ, UA, UG, UZ, VC, VN, YU, ZA, ZM, 
ZW, ARIPO patent (BW, GH, GM, KE, LS, MW, MZ, SD, 
SL, SZ, TZ, UG, ZM, ZW), Eurasian patent (AM, AZ, BY, 
KG, KZ, MD, RU, TJ, TM), European patent (AT, BE, BG 
CH, CY, CZ, DE, DK, EE, ES, Fl, FR, GB, GR, HU, IE, IT 
LU, MC, NL, PL, PT, RO, SE, SI, SK, TR), OAPI patent (BF 
BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, 
TD, TG) 

~ the applicant's entitlement to claim the priority of the 

earlier application (Rule 4.17(iii))for thefoUowing desig- 
nations AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, BW, 
BY, BZ, CA CH, CN, CO, CR, CU, CZ, DE, DK, DM, DZ, 
EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, HR, HU, ID 
IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, LT, LU, 
LV, MA, MD, MG, MK, MN, MW, MX, MZ, NA, NI, NO, NZ, 



OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, SG, SK, SL, SY, 
TJ, TM, TN, TR,TT,TZ, UA, UG, UZ, VC, VN, YU, ZA, 
ZM, ZW, ARIPO patent (BW, GH, GM, KE, LS, MW, MZ, 
SD, SL, SZ, TZ, UG, ZM, ZW), Eurasian patent (AM, AZ, 
BY, KG, KZ, MD, RU, TJ, TM), European patent (AT, BE 
BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, IE 
IT, LU, MC, NL, PL, PT, RO, SE, SI, SK, TR), OAPI patent 
(BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR, NE, 
SN, TD, TG) 

as to the applicant's entitlement to claim the priority of the 
earlier application (Rule 4.17(iii))for the following design 
nation US 

of inventorship (Rule 4.17(iv))for US only 

Published: 

with international search report 

(88) Date of pubJication of the intemaUonal search report: 

6 October 2005 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



INTERNATIONAL SEARCH REPORT 



A. CLASSfFICATION OF SUBJECT MATTER 
IPC(7) : G0IV7/00 
US CL 702/002 



International application No. 
PCT/US04/08238 



AcxordinR to Ime^^^^ PHmnr riassitlcation HPO or to both nntinn^ j cla5;.ifir.H.» idt^ 
*'tfcLPS SEARCHED 



Minimum <'^'^ta<ion searched (classlHcation system followed by classification symbols) 



Electronic data base consulted during the international search (name of data base and whc« n«.ti.oKi 

EAST with key word and terms for modeling steps. practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Catego ry * 

a"^ 

A 
A, E 
A,E 
A 
A 
A 
A 
A 



□ 



CitaUon of document, wife indication, where appropriate, of the relev«n, p«c«.o>« 
US 5.646.342 A (Hagenes) 8 July 1997 (8.07.1997). seee emirc publication. 

US 5.136.551 A (Armioge) 4 August 1992 (4.08.1992). see entire document. 

^^^2004/0260472 Al (DefVenbaugh et al.) 23 December 2004 (23.12.2004). sec entire 

US 2004/0236511 Al (Deffenbaugh et al.) 25 November 2004 (25.11.2004). see entire 
patent. 

US 6,246.963 Bl (Cross et al.) 12 June 2001 (12.06.2001). sec entire documem. 
US 5.844.799 A (Joseph et al.) I December 1998 (1 . 12. 1998). see entire documem. 
US 4.821.242 A (Hennlngion) 11 April 1989 (11.04.1989). sec emirc patcm. 
US 6.205.402 Bl (Lazaae ct al.) 20 March 2001 (20.03.2001). see entire document. 
US 3,268.858 A (Winter) 23 August 1966 (23.08.1966). see entire documem. 



Further documents are listed in the continuation of Box C. | | 
Special csiiegories of cited documens: " — 



Relevant to cl aim No 
1-14 

M4 

M4 

M4 

1-14 

1-14 

I-I4 

1-14 

1-14 



See patent family annex. 



-A - documcai d<iining ihe general siate of the an which is noi coiuldcied to be of 
pan cub r relevuncc 

-E- earlier applbaiion or paient published on or after the iniemaiional filhg date 

-L- document which may throw doubts on priori^r claim(s} or which is ched to 
establish the publication date of another cllatbn or other spechi reason to 
spectfied) *^ * 

-O" document referring to an oral disdosure. use, exhibidon or odier means 

-P- document pub fished prior to the intemational fifing date but later than the 
priorihr date cbimcd 

Date of the actual completion of the international search 

30 March 2 005 f30 ^mS) 

Name and mailing address of the ISA/US 
Mail Stop PCT, Attn; ISA/US 
Coinmisstoner for Patents 
P.O. Box 1450 

Alexandria. Virginia 22313-1450 
Facsimile No. (703) 303 -3230 
Form PCT/ISA/210 (second sheet) (January 2004) 



•X- 



l"'"^' '^"^ inteniatiunal Hling date or priori..' 
Tf^^t ^r^ """'i theapplbarion but cited ,o uttdericnd the 
principle or iheonr underfying the invention 

document of paiticular relevance; ihe cbimcd invaititm cannot be 
!SSf« rJ?i or cannot be considered lo involve an inventive «ep 
when the document is takoi alone *^ 

document or panicular relevance; the claimed invmdon cann«M be 
consrfered to involvcan inventive step when the documem is combined 
wah one or more other such documents, such combination being 
obvious to a person skilkd in the an ^ 

document member of the same patent family 



Date of mailing of the international search report 



Victor J. Taylor 
Telephone No. 571-272-1750 



